2nd PSC for USNCO National 2019 with Dr. Chen - April 2019

Handout 1 — Descriptive Chemistry 1

- Doing chemistry requires both understanding ideas and remembering key

Apr 3, 2019

information

[Pre-Reading & Pre-assignments]:

(Zumdahl9¢e) Chp20/21; (Atkins7e) Focus8/9 (Optional)

Worksheet - Flinn AP Chem Chemistry Reaction (Google Classroom)

Q5 or Q6 - Reaction Writing in National 2014-2018 Part 11/Q7-12 (Part I)

[Learning Objectives]:

o  Metal reactivi

ty and extraction of metals

o  Reactions of representative metals

o  Pourbaix diagram and typical redox titrations

o  Prediction of unknown reactions based on reactions types

1. Classification

Introductory Question: Why do we need to summarize the @

of Redox Reactions
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Examples (net ionic equation if in aqueous)
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2. Redox Reactions and Standard Reduction Potential

Most active metal (strongest reducing agent)
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Extended Questions:

Why only pre—Hydrcg—en metals can replace hydrogen gas

@ When small amount of
and 0.1 M AgNOs(aq), what is the reaction?

acid?

Without looking into the above series, how do yo

from water or

> S
Em“yl"‘< 0 = By Cck 7 Ca

(s) is added to a solutio ofL 0.1 M Cu(NOs3)2(aq)

l\g* V' Engtry

think of the reactivity

of Li/Na/K/Rb/Cs, \Na/Mg/Al] and\Cu/Ag/Au? What are the experimental
> Y% —
evidences, respectively? wea r Wlﬂl'Gl

[

(d) What is the product of Fe(s) reacting with H*(aq), Fe?*(aq) or F%Taq)?

Justify your answer by referring to the standard reduction potentials. F i"'f V4

(e)) How does the reactivity affect the extraction of metals from their ores?

e e e —

What are the typical metals made by electrolysis?

(f) Naisused to extract K from KCI(1) under relative high temperature, which

is the process to

synthesize K in industry. Write down the equation with the

state of each substance marked and analyze the driving force of the reaction?

(g)) Can post-Hydrogen metals like Cu and Au react with acids? How and why?
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3. Metals Reacting with Acids

trong acid

Metals ~ [HCl(aq),
W 3 | sorame)
(iS04 (cone) > S0,
@metals H’L (toxic, beach fug 1.nei

HNO;s (conc,) > NO,
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Post-H metals HNO3 @ > NS )
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(Cu—Hg—Ag—Pt—Au}a’ _ (colorless)
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(Cu + conc. H2SO4)
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Extended Question: What are the reactions of oxidizing acids such as conc.

H,SO4 with nonmetals such as carbon and sulfur?
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4. Representative Metals =Na, Al, Fe S0, ‘(’ S Oy "' w

Introductory Question: Why these three, what is the character of each one?

Na — Representative of reactive metals
-~~~

Write down the (net ionic if applicable) equation of each reaction

©)

®

Na,0, €= Na——»NaOH =—2Na,CO3;=—= NaHCOj;
I @ 4
@

Commbeiom
O Nat oy 5" Neo,

@) Nat o — Nal ton + Hy

https://bit.ly/2HXWPYi (Na202)

N%OL‘(—LH,\,J ——22 NaoH —Tﬁ

@ e tir > W oTey L Ly
OV\

N N0~+ a)}’ M*
@ M’“@L”‘7 ””w}+a'b - O t 0,
- 0y — 0" t4d,

{ +U°L —5 CN} v (,{vqu-'bf
@

oh wwH e, \

* @) Wy Al Ca — (qucs) ( 3{—&03")1——7 (qUD;t'o) 1—2Na.0h)

3 LN«MV} — N&vu;?]f’w),“'u‘/" )

opyright  \ersioh 1.0, Dr. Chen 201

WL 1—oo)+H,,o—> 2!41,0;

ttp://sites.google.com/view/usncd

3



2nd PSC for USNCO National 2019 with Dr. Chen - April 2019

Representative of amphoteric mgta

Write down the (net ionic if applicable) equation of each reaction

Al triangle
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Fe — Representative of transition metals with multiple oxidation numbers
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Write down the (net ionic if applicable) equation of each reaction
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https://bit.ly/2WDGBIM (Fe304)
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